A 23-year old female presented with headache and confusion after an upper respiratory tract infection. She had a background of an Incomplete Partition type 2 (IP2) cochlear malformation, with profound hearing loss, for which she had received a right cochlear implant (CI) 17 years prior. The same side was reimplanted 11 years later due to electrode malfunction. The patient's family believed she had been fully immunised, in keeping with local CI protocols. On examination she had a Glasgow Coma Scale of 13, fevers and an intact opaque tympanic membrane which was immobile. A diagnosis of otogenic meningitis was made.
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A myringotomy was performed on the right ear, resulting in copious clear fluid discharge. A formal middle ear exploration confirmed a cerebrospinal fluid (CSF) leak, originating from a dilated membranous labyrinthine which was protruding through a defect in the stapes footplate (Figures 1, 2 ). There was no CSF leak associated with the CI. The stapes was removed and the CSF leak was controlled by packing the vestibule with muscle. The CI was left in situ. A Streptococcus pneumoniae serotype 9N was cultured which was treated with intravenous antibiotics. The patient ultimately made a full recovery.
A review of the patient's prior imaging demonstrated that an anomaly of the stapes foodplate was already present prior to her second CI (Figure 3 ). Direct examination of the patient's history revealed immunisation against Haemophilus influenzae and Neisseria meningitides, but not pneumococcus.
This case provides several salient lessons. Firstly, IP2 has been known to be associated with a membranous dilatation of Figure 1 . Intraoperative image of the stapes head and stapedial tendon with the membranous dilatation present between the crura. STstapedial tendon, S -stapes head, TT -tensor tympani, F -fallopian canal of facial nerve, arrows -emphasise the boundary of the membranous dilatation between the crura, * -site of the CSF leak. the stapes 1 , as was seen in this patient prior to her second CI. Our experience with this patient demonstrates that this potentially puts patients at risk of future CSF leaks. Following this case the senior author (SOL) would advocate prophylactic removal of the stapes and packing of the vestibule at the time of cochlear implantation if a dilated membranous labyrinth is identified.
At the time of this presentation the patient had recently been bungie jumping. Given her dilated membranous labyrinthine, we would specifically advise against undertaking high-risk activities which can potentially cause raised intracranial pressure.
It is informative to observe that the CSF leak was not caused by the CI, and that it was not necessary to remove the device in order to eradicate the infection. The decision to leave the implant was made on the basis that the infection had tracked via the vestibule and not the cochlea.
Finally, all parties concerned had incorrectly thought this patient had been fully vaccinated. Whether immunisation might have prevented the meningitis or mitigated its severity cannot be known. However, this case highlights the need to be proactive in ensuring cochlear implant patients have received comprehensive immunisation.
